The synthesis and some properties of some 5-substituted pyrimidine 4'-thio-2'-deoxynucleosides and oligodeoxynucleotides containing 4'-thiothymidine.
A series of 5-substituted pyrimidine 4'-thio-2'-deoxynucleosides has been synthesized and their antiviral properties determined. It seems likely that once an analogue is a kinase substrate, then that analogue is toxic for that organism. Thus 4'-thiothymidine is phosphorylated by both viral and host kinases and shows toxicity to viruses and the host. Unlike its oxygen-containing counterpart (5-vinyl-2'-deoxyuridine, which is extremely toxic in vitro and causes chromosome damage), 5-vinyl-4'-thio-2'-deoxyuridine is not toxic and shows a similar antiviral activity spectrum to 5-cyclopropyl- and 5-isopropyl-4'-thio-2'-deoxyuridines which also show no toxicity. Although a good leaving group at the 5'-position of a 4'-thionucleoside appears to be easily displaced (possibly involving intramolecular episulphide formation), when incorporated into an oligodeoxynucleotide, 4'-thiothymidine appears not to cause any gross distortion of the helix as shown by CD or Tm measurements and the phosphodiester backbone is stable to hydrolysis. Thus it is not yet clear whether the toxicity of 4'-thiothymidine is due to its presence in DNA or to the perturbation of the metabolic processes involved in its incorporation.